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INOCULATION TREATMENT OF GONORRHEAL VULVO- 
VAGINITIS IN CHILDREN.* 

Alice Hamilton and Jean Motteam Cooke 

{From the Memorial Institute for Infectious Diseases, Chicago.) 

During the past two years several articles have appeared dealing 
with the opsonic index in the gonorrhea of adults and with the effect 
of therapeutic inoculation in this disease. The gonorrheal vulvo- 
vaginitis of little girls seemed to offer an interesting field for research 
of this kind and one as yet unexplored. Accordingly, during the 
summer of 1907, we undertook to examine children suffering from 
acute and chronic gonorrheal vulvo-vaginitis with reference to their 
opsonic index to the gonococcus ; and later we took up the question 
of the influence exerted upon the index and upon the course of the 
disease by the injection of killed gonococci. 

As a result of these investigations we feel justified in making the 
following statements: 

1. The opsonic index to the gonococcus is usually below normal 
in the chronic gonorrheal vaginitis of little girls and in acute vaginitis 
during the first weeks. 

2. The index usually rises toward the end in cases which are 
recovering and remains more or less persistently low in cases which 
do not improve or improve very slowly. 

3. It is sometimes possible to raise the opsonic index to the gonococ- 
cus by injections of dead gonococci, and when this occurs an improve- 
ment in the clinical condition usually occurs also. 

4. The acute cases inoculated with killed gonococci from strains 
which had been grown for several months on artificial media improved 
rather more rapidly than did control cases who received no injections 
of killed gonococci. 

5. Better results are obtained by the use of strains which have 
been grown for a long period on artificial media than by the use of 
freshly isolated strains, and there appears to be no advantage in using 
the patient's own organism. 

* Received for publication February 27, 1908. 
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6. While inoculation treatment does not produce a marked effect 
during the first weeks in acute cases, it seems to shorten the later 
stages ; in chronic cases its effect is more evident than in acute. 

7. The substitution of inoculation therapy for local treatment in 
little girls presents some decided advantages, especially in chronic 
cases. 

8. It is desirable, though not absolutely essential, to control the 
inoculations by the patient's opsonic index. 

Through the courtesy of Doctors Abt and Churchill we were able 
to follow nine cases of gonorrheal vulvo-vaginitis in little girls in the 
gonorrheal children's ward of Cook County Hospital. Two of these 
were acute cases and remained under observation 4 and 10 weeks 
respectively. Seven were chronic cases and were followed for periods 
ranging from 4 weeks to 6 months. The chronic cases will be reported 
separately. During the month of July a small epidemic of gonor- 
rheal vaginitis broke out in a scarlet-fever ward of Cook County 
Contagious Hospital and this was followed during successive months 
by a series of more or less distinct epidemics. Doctors Baum and 
Cameron granted us the privilege of studying these cases and of trying 
the inoculation treatment on them. In this way we were able to 
secure 58 additional cases, making 60 acute cases and 7 chronic cases 
in all. 

the opsonic index in acute and chronic gonorrheal vulvo- 
vaginitis. 

The indices of the acute and chronic cases were estimated by com- 
parison with a control composed of a mixture of three sera from 
healthy adults. In order still further to control the results, the same 
tests were made with the sera of 10 non-gonorrheal children who 
were under the same physical conditions as the gonorrheal and were 
at about the same level of general nutrition. These were 10 hospital 
children in the non-gonorrheal wards, who were not at the time 
suffering from any acute infection. Ten cases of chronic gonorrheal 
vaginitis were selected and, from the scarlet-fever wards, 10 acute 
cases who were in the first two weeks of the disease. 

The gonococcus strain used for these tests had been grown for 
months on artificial media and readily emulsified into a smooth sus- 
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pension. The average indices of the 10 children in each of the three 
classes described above were as follows: 

10 normal children, average 0.93 

10 children with chronic gonorrheal vaginitis, average 0.62 

10 children with acute gonorrheal vaginitis, average 0.44 

We then made six examinations on successive days of the blood 
from five of the normal and five of the chronic cases in order to find 
what variations there might be in the indices. 

In the normal cases the variations were as follows: 
No. 1—0.8 to 1. 18 
" 2 — 0.8 " 1. 15 

" 3— °-85 " 1 -is 
" 4—0.8 " 1. 15 
" 5— 0.8 " 1.2 

This makes o . 8 the lowest, 1 . 2 the highest index, and 1 . o the average 

index. 

In the chronic cases they were as follows: 

No. 1 — 0.3 to 0.68 

" 2 — 0.6 " 0.81 

" 3-0.47 " 0.8 

" 4— o-37 " °-79 

" 5— °-35 " 0.57 
This makes 0.3 the lowest, 0.81 the highest, and 0.55 the average 
index. 

THE INDEX OF CHILDREN INJECTED WITH KILLED GONOCOCCI. 

Seven little girls with acute gonorrheal vaginitis were injected 
with a quantity of suspension of a 24-hour culture of the gonococcus 
in normal salt solution after heating it for 45 minutes at 6o° C. The 
number of organisms was estimated by Wright's method. The strain 
used for injection was also used for testing the index. At the same 
time the indices were taken of four children, who were also suffering 
from acute gonorrhea but who were not injected with dead cocci. 
The dose at the outset was from five to ten million of cocci increasing 
to 20 or 25 million. Four injections were made in five of the children, 
five in one and three in one. 

The average index of these seven children at the beginning of 
treatment was o . 58, but in each instance there was a fall after injec- 
tions were begun and the average of the lowest indices was 0.37. A 
decided rise occurred usually only after the second or third injection ; 
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a very marked rise was never seen, for the highest point reached in 
any of the seven cases was 1.9. The index followed fairly closely 
the clinical course of the disease. Chart 1 shows the curve of a child 
with very profuse discharge which cleared up rapidly, the child being 
dismissed on the 35th day with no discharge and no demonstrable 
gonococci in the vagina. Chart 2 shows the curve of a similar case 




Chart i. — Acute vaginitis; inoculation; recovery. 

in which recovery was almost as rapid. Four of the seven children 
progressed fairly rapidly, and their indices corresponded to the course 
of the disease. These all had a very profuse discharge at the outset. 
One, a less severe case, lasted for six weeks with a slight, usually 
non-purulent, discharge, and her index was more often below than 
above normal and never rose higher than 1 . 4. The sixth, a severe 
and obstinate case, left the hospital after five weeks with a slight 
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discharge and a high index, but after two weeks at home she returned 
with a profuse discharge and a low index. She was given three 
injections after that and improved, but was still suffering from a 
purulent vaginitis when she was last seen. The seventh child (Chart 
3) was completely refractory to the injections of dead gonococci, so 
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Chart 2. — Acute vaginitis; inoculation; recovery. 



far as her clinical symptoms were concerned, and her index shows 
only one marked rise above normal. 

The four children who were not given this treatment showed 
also a fairly close correspondence between clinical condition and 
opsonic index. Chart 4 is the curve of a very severe and obstinate 
case which left the hospital practically unimproved. Chart 5 is 
that of a severe case which improved decidedly but left the hospital 
before recovery. Chart 6 is of a mild case, dismissed without vaginal 



Inoculation Treatment of Gonorrheal Vulvo-Vaginitis 163 

discharge, although gonococci were still present. The fourth case 
was one of moderate severity, but obstinate, and the curve showed 
no rise higher than 1.3. 

To sum up the results in these eleven cases, we find the lowest 
index in both injected and non-injected to average 0.37 ; the average 




Chart 3. — Acute vaginitis; inoculation; no improvement. 

of the highest indices in the seven injected cases to be 1.7, in the 
four control cases 1.3. 

effect of inoculation therapy on the course of acute 
vulvo-vaginitis. 

The difficulty in estimating the effect of any given treatment in 
the case of spontaneously curable diseases lies in the impossibility 
of absolutely controlling the results by comparison with cases not 
subjected to the treatment. No two cases are alike, and gross inac- 
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curacies may be overcome only by the comparison of large numbers 
of cases as nearly alike as possible. We divided our 60 acute cases 
into two groups, pairing the children as nearly as possible according 
to age and to the time of outbreak of the disease. One group was 
given injections, the other the usual local treatment which consisted 
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Chart 4. — Acute vaginitis; no inoculation; no improvement. Chart 5. — Acute vaginitis; no 

inoculation; improvement. 

of douches twice daily with potassium permanganate solution 1-4000, 
followed by the instillation of 20 per cent argyrol. The first five 
children who were given injections of killed gonococci were given 
local treatment also, but we were emboldened by our apparent success 
in these cases to ask permission for the suspension of all local treat- 
ment in the next 20, who accordingly received injections of killed 
gonococci only. Finally the last five were given both local treatment 
and inoculations. The ages of the 60 children ranged from 13 
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months to 11 years. Over three-fourths were under seven years 
and only two were over 10 years. The discharge was described as 
very profuse at the outset in 41 cases, moderately profuse in 12, and 
as a slight purulent discharge in 7 cases. As complications were 
noted, three cases of gonococcal conjunctivitis and one abscess of a 
vulvo-vaginal gland. Four cases 
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of arthritis developed but were 
diagnosed as probably scarlatinal, 
not gonococcal. In none was 
there any evidence of pus in the 
joint. The children were for the 
most part healthy and robust. 

The 30 cases selected for spe- 
cific treatment were with three 1.4 
exceptions in the first week of 1.3 
the disease and 23 had had the 1.2. 
discharge for not more than three I.I 
days when they received their 1.0 
first injection. Two were in the 0.9 
first week of an acute attack, but 0-8 
it was suspected that these were G-? 
really chronic cases with a tem- ®-° 
porary exacerbation of the dis- ~ 
charge; the third exception was 
a girl with typhoid fever who 
did not receive an injection till 
her temperature had become nor- 
mal, when the discharge had Chart. 6— Acute vaginitis; no inoculation; im- 

already persisted for 24 days. provement - 

Material for injection was prepared from seven strains of gonococci, five 
of which were freshly isolated strains growing on ascites agar, and two 
were old strains isolated months ago and grown on Loffier's blood 
serum, or horse-serum agar. The dosage was necessarily largely a 
matter of guesswork, and we have used amounts varying from 2,500,- 
000 to 50,000,000 without being able to decide what is the proper dose. 
We used larger doses of the old strains than of the new, believing 
that the former had in all probability lost part of their virulence. As 
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a rule, in a child of three to seven years, we began with a dose of 
5,000,000 and increased until at the fourth or fifth dose she was 
receiving 20,000,000. In one little girl improvement seemed to follow 
a return to a smaller dose after 15,000,000 had been reached. In 
others also we gained the impression that the dose used — from 25 
to 40 million — was too large. On the other hand, a dose of 35 to 
45 million, toward the end of the child's stay in the hospital seemed 
in several instances to hasten the clearing-up of the discharge. 

In comparing the results of the inoculations and the local treat- 
ment without inoculation, the only possible way seems to be to take 
the duration of the acute stage of the disease, that is, the number of 
days of purulent discharge, and the condition of the child on leaving 
the hospital. The actual duration of the disease could not be ascer- 
tained in a number of cases for the children left the hospital at the 
end of their convalescence from scarlet fever, measles, or chicken- 
pox, and while still suffering from the vaginitis. 

A comparison of the duration of the purulent discharge in the two 
classes of children shows practically no difference. For the injected 
children it averaged 20 days and for the non-injected 21 days. How- 
ever, a closer analysis of the histories of these children reveals the fact 
that only 18 of the non-injected children began with a severe discharge, 
while 23 of those injected were severe from the outset. The aver- 
ages for these two sets of children would be, 21 days for the injected 
and 27 for the non-injected, showing a very slight advantage for the 
inoculation treatment. Taking the condition at dismissal, it appears 
that, although the injections of gonococci do not shorten the acute 
stage to any decided extent, they do result in a more rapid disappear- 
ance of the later, thin discharge and also in a more rapid disappear- 
ance (temporary, doubtless in many cases) of the gonococci. Thus 
we find 18 of the 30 inoculated children leaving the hospital free 
from discharge and from gonococci, while only 8 of the control chil- 
dren did so; 13 of the 23 severe cases among the inoculated and only 
2 of the 18 severe cases among the control children left the hospital 
apparently free from gonorrheal discharge. 

At the beginning of our work we used for injection one strain of 
gonococcus only, a strain which had been grown for months on arti- 
ficial media. Later we used a second long-isolated strain and five which 
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had been freshly isolated and grown on ascites agar. The experiment 
with these last five strains proved unfortunate, both when they were 
used alone and when they were mixed with one of the old strains, 
and this was true also of the cases in which the patient's own organ- 
ism was injected. 

Fifteen children were injected with old strains, fifteen with new, 
or with new and old mixed, four of these receiving their own strains. 
The following statement shows the average duration of purulent 
discharge in these cases: 

AVERAGE DURATION 

Homologous strains, 4 children, 3 severe cases 23 days 

Freshly isolated strains, 3 children, 5 severe cases 24 days 

Mixed old and fresh strains, 6 children, 4 very severe cases 27 days 
Old strains, 15 children, 12 severe cases 14 days 

If we take only 12 seven cases treated with old strains and com- 
pare the duration of the acute stage in them with the duration in the 
18 similar cases who received local treatment only, we shall have an 
average of 14! days for the former as against 27! days for the latter. 
This shows that our results would have been more encouraging had 
we not experimented with fresh strains. 

A comparison between the children who received both douches 
and inoculation and those who received the last alone shows that there 
is nothing to be gained by adding the local treatment. Those receiv- 
ing both forms of treatment averaged 20 days ; those receiving inocu- 
lations alone, 21 days. 

As to the condition of the children after they left the hospital it is 
impossible to speak with any accuracy, because so small a proportion 
remained under observation. Seven children who had been inoculated 
were followed for six weeks or two months after they left the hospital. 
Three only remained free from any sign of the disease, two suffered 
slight, and two a severe, relapse within a week after they left the 
hospital. 

INOCULATION THERAPY IN CHRONIC VULVO-VAGINITIS 

In reporting the results obtained with the seven chronic cases 
we are obliged to adopt another method. These cases could not be 
controlled by comparison with similar ones who were receiving no 
bacterial treatment, for it was not possible to find control cases that 
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corresponded closely enough in the duration or character of the disease 
Had we been able to command a large number of chronic cases, as 
we did of acute cases, our results could have been estimated in the 
same way, by averages, but the period of time required in the chronic 
cases was so much longer than in the acute that many of the children 
left our hands too soon for us to be able to draw conclusions from them. 
We can compare the condition of our seven children before we began 
treatment with their condition after treatment. 

Case i. — A girl of seven years had had a more or less profuse 
purulent discharge from the vagina for seven weeks and had been 
treated during that time with douches of permanganate solution 
followed by instillation of 20 per cent argyrol. She was given injec- 
tions of old strains of gonococcus, beginning with 15,000,000 and 
going up to 25,000,000 cocci. The discharge improved and she was 
allowed to return home, coming to the hospital for her injections. At 
the end of 3 \ weeks no gonococci were found in the smears from the 
vagina. She then passed out of our care before we could feel any 
certainty as to her real recovery. 

Case 2. — A girl of 10 years had been in the hospital for eight months 
and had received douches twice daily during that time. She had a 
scanty mucoid discharge in which gonococci were always demon- 
strable, and her condition remained absolutely unchanged under local 
treatment. She was given injections of the same cocci as Case 1, 
beginning with 20,000,000 and reaching 30,000,000 at the fifth injec- 
tion. After this injection there is a note to the effect that the child 
had no visible discharge and that gonococci were found only in two 
out of six smears. The 7th to nth injections were made with sus- 
pensions from a fresh strain, but after that the number of gonococci 
in the smears increased somewhat and we returned to the old strains. 
The girl is now, at the end of five and a half months' treatment, in 
almost the same condition as at the outset; that is, she has still at 
times a slight discharge and it has never yet been possible to obtain 
two successive smears free from gonococci. 

Case 3. — A girl of seven years had had a profuse purulent discharge 
for two months at the time her injections were begun, and had been 
given douches in the hospital for four weeks. The dose (old strain) 
given her was 10,000,000. She improved slightly after the first and 
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decidedly after the second injection. On the 20th day of treatment 
she had no visible discharge, but there were still a few gonococci in 
the smears. Unfortunately she was then removed by her family, 
after four weeks of treatment consisting of four doses of 10,000,000 
each. Her index was followed during the time of her treatment. 
It was o. 6 at the outset, fell later to o. 2, and finally rose to 1 . 65. 

Case 4. — A child of 3 years had had an intermittent profuse puru- 
lent discharge for seven months. Her index was taken and found 
normal — 0.8 — but it fell to o. 35 after the first injection of 15,000,000 
(old strain) and then rose to 1.5. She began to improve after the 
second injection, but was not free from discharge till after the third, 
and was not free from gonococci after the fifth, when she was, unfor- 
tunately, allowed to leave the hospital. She was brought back three 
weeks later, suffering from lobar pneumonia and with a profuse 
vaginitis. Again her index was normal, again it fell to o . 65 after an 
injection, and then rose to 1.7. She remained in the hospital long 
enough to receive five more injections and left after three successive 
smears from the vagina had failed to show gonococci. 

Case 5. — A girl of five years had contracted gonorrhea in the 
scarlet-fever ward of the Contagious Hospital five months previously 
and had since then a discharge always fairly and often very profuse. 
She had received local treatment for three months before injections 
of killed cocci were begun. Her discharge diminished after the second 
injection and never reappeared in purulent form. After the fourth 
injection she had no recurrence at all, but she had constantly an 
appreciable number of gonococci in the vaginal smears. At the pres- 
ent time she is still in the hospital, after 3J months of treatment, 
without vaginal discharge and at times without demonstrable gono- 
cocci, but it is impossible to dismiss her as yet. She has received 14 
injections, of old, of fresh, and of old and fresh strains mixed, the 
dose rising from 7,500,000 to 50,000,000. Her index was taken for 
seven weeks and remained for the most part below normal or very 
slightly above. It never rose higher than 1.5. 

Case 6. — An older sister of Case 5 had contracted gonorrhea from 
her. At the time her treatment was begun she had had a moderately 
profuse purulent discharge for the greater part of the preceding three 
months, during which time she had been receiving local treatment. 
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Her index was 0.4 before the first injection and rose to 1.7 after it 
(Chart 7). Improvement in her condition began after the third 
injection, and she has had no vaginal discharge from that time on. 
The gonococci did not, however, disappear completely till after her 
12th injection. She is now in an orphanage under strict medical 
supervision, so that it is possible to assert that she has had no recur- 
rence of the disease. 

Case 7. — A little girl of four years had been in the gonorrheal 
ward for two months but had proved entirely refractory to local 
treatment. It was not known how long the vaginitis had existed 
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Chart 7. — Chronic vaginitis; inoculation; recovery. 

before she entered the hospital as she was brought there for ophthalmia 
and her mother professed to know nothing of the other trouble. Her 
discharge, which was very profuse, diminished after the third injection 
and ceased after the fourth. The gonococci disappeared after the 
seventh and were not found in repeated examinations during the 
following two weeks. Her index followed very closely the clinical 
course of the disease (Chart 8). 

We have, then, seven chronic cases in which local treatment had 
been given a fair trial, sometimes a very extended trial, and had 
failed to bring about improvement. One of our seven (Case 2) 
proved refractory to inoculations also, and she evidently represents 
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that very obstinate form of gonorrhea in childhood which is most 
dangerous because so seldom recognized. The other six cases 
improved decidedly under the injections of killed gonococci as is 
shown by the fact that while the average duration of vaginal discharge 
prior to treatment (in the five cases in which this could be ascertained) 
was a little less than four months, the average duration after treatment 
was not quite three weeks. It is not claimed that a permanent cure 
was effected in any of these children. The experience of all who 
have carefully studied this disease is that recurrences are to be expected 
after apparent recovery. It is only claimed that the disease can at 
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Chart 8. — Chronic vaginitis; inoculation; recovery. 

least be temporarily controlled by raising the opsonic index to the 
gonococcus through the injection of dead gonococci. 

Even if the progress under inoculations were no more rapid than 
that caused by the usual methods of local treatment, there would still 
be decided advantages in its favor. Everyone recognizes the draw- 
backs to local treatment in babies and little girls ; a treatment almost 
impossible in any place but a hospital and not free from risk even 
there. Bumm stated that he had seen all the symptoms of an acute 
peritonitis follow the administration of a vaginal douche in a little 
girl, and while such an event can hardly be regarded as anything 
but most exceptional, it must be admitted that there is some risk of 
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driving the infection up into the cavity of the uterus. Aside from this, 
there is the less serious risk of producing slight mechanical injuries 
and of inducing the habit of masturbation, both of which would result 
in prolonging the course of the disease. In our cases douching was 
suspended soon after the inoculations were begun, and it was evident 
that not only was the progress of the case not retarded thereby but in 
some instances it was hastened. Three little girls had been incorri- 
gible masturbators as long as they were given vaginal douches, but 
when the latter were abandoned they seemed to have no further temp- 
tation to this habit — a change which certainly contributed to their 
recovery. 

In seven of the acute cases and in five of the chronic cases the 
opsonic index, was followed, and the injections of dead gonococci 
were given according to the index. The interval between injections 
was at first from five to seven days, then as we noticed that a second 
rise in the index sometimes occurred (see Chart 3) if the injections 
did not follow each other too rapidly, we lengthened the interval to 
eight or nine days. Those children whose indices were not studied 
were injected regularly according to this rule. 

In our experience it is advantageous to follow the index while 
giving inoculations, although it is not essential. The index does serve 
as a valuable guide in determining the amount and the time of injec- 
tions (see Chart 9 for improvement after diminished dose) . However, 
when this is not possible the treatment can still be carried out with 
success. 



